Morgagni hernia (MH) is a very rare congenital defect found in the anterior aspect of the diaphragm between the costal and sternal portions of the muscle. The most common defect is congenital diaphragmatic hernia, 90% of which are Bochdalek type. MHs account for approximately 3% of all diaphragmatic hernias. Most MHs are found and repaired in children, but 5% are found in adults. Here, we present the case of an incarcerated and strangulated MH with synchronous prolapse of the liver and transverse colon in a 77-year-old man who was admitted to our hospital for abdominal pain and symptoms of intestinal obstruction.
INTRODUCTION
MH was first described in 1769 by the Italian anatomist and pathologist Giovanni Battista Morgagni as an anterior diaphragmatic hernia originating from the costosternal trigones, a triangular space located between the muscle fibers originating from the xiphisternum and the costal margin of the diaphragm, and protruding into the central tendon. [1] The most common contents of the hernia sac include the omentum, followed by the colon, small bowel, stomach, and portions of the liver. [2] To our knowledge, the present case is a rare case of an adult with MH presenting with abdominal pain and synchronous prolapse of the liver and transverse colon.
CASE REPORT
A 77-year-old man was admitted to the emergency room of our hospital complaining of respiratory distress, upper abdominal pain, nausea, and intermittent vomiting for two days. His medical history included interstitial lung disease, for which he did not receive treatment. He had no history of past trauma or surgery. Physical examination revealed a soft abdomen with some tenderness in the epigastrium. Cardiopulmonary auscultation revealed decreased air entry in the right lung base but no other unusual findings. He was apyrexial and hemodynamically stable. Initial chest radiography revealed a soft-tissue mass and air-filled heterogeneous areas in the lower area of the right hemithorax (Fig. 1a) . Computed tomography (CT) of the abdomen showed an intrathoracic transverse colon and liver at the right cardiodiaphragmatic angle (Fig. 1b) . High-resolution computed tomography (HRCT) of the chest showed honeycombing consisting of multilayered thick-walled cysts in the basal and subpleural region (Fig. 1c) . The patient was suspected to have MH with interstitial lung disease (usual interstital pneumonia pattern). Because he was considered not to have acute intestinal obstruction or strangulation, elective surgery was planned. However, 18 h after admission, the patient demonstrated progressive tachycardia and complained of increasing abdominal pain. CT of the abdomen revealed evidence of strangulated herniation of the transverse colon ( 
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Emergency laparotomy was performed, with the herniated liver and transverse colon reduced into the abdomen. The transverse colon and omentum demonstrated necrotic changes ( Fig. 3a and b) . Resection of 20 cm of the transverse colon and partial omentectomy were performed with endto-end hand-sewn anastomosis. Copious laparoscopic-guided lavage of the right hemithorax also was performed using 0.9% normal saline ( Fig. 3c and d) . The diaphragmatic defect was closed using 2-0 prolene with interrupted vertical mattress sutures. Prior to closure, a 32-F chest drain was inserted into the right intercostal space in the axillary line. The patient had uneventful postoperative recovery and remains well.
DISCUSSION
MH is a relatively rare pathologic condition. It arises from a defect of the septum transversum caused by the failure of closure of the pars sternalis with the seventh costochondral arch. [3] MHs are far more common on the right side despite protection from the liver. The rare incidence of a left-sided diaphragmatic hernia can be explained by the formation of a 
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barrier of the pericardial sac on the sternocostal trigon. MHs usually constitute only the omentum in infants and children, but with time, the defect enlarges until the abdominal organs herniate through. Pregnancy, trauma, obesity, chronic constipation, and chronic cough are common predisposing conditions contributing to the development of MH. Exercise and other types of exertion may also result in symptoms. [4] Symptomatic patients frequently complain of abdominal or chest pain and respiratory distress. Acute abdominal symptoms because of intestinal obstruction and strangulation are rarely observed, as seen in our patient. In cases of MH, the great omentum and transverse colon are likely to herniate into the thoracic space. However, the stomach, small bowel, and liver also may be found within the hernia sac. Because the herniated organs are usually covered with the hernia sac (the parietal peritoneum), patients usually do not exhibit any symptoms. A strangulated MH with synchronous prolapse of the liver and transverse colon has been rarely reported in the literature.
Diagnosis of MH can be confirmed radiographically. Generally, on lateral radiography, a mass containing solid areas or fluid levels is observed at the cardiophrenic angle in the retrosternal space. However, diagnosis can be particularly challenging when the only radiographic finding is an anterior cardiophrenic angle abnormality with no evidence of bowel gas patterns in the chest. Contrast enema examination may also be useful, but CT is the best imaging method for demonstrating omental fatty tissue and intestinal air out of their localization. Magnetic resonance imaging is also considered to be a useful noninvasive modality for evaluating lower anterior mediastinal masses demonstrating fat density on CT. [5] Surgery provides definitive management for patients with an MH. However, because the prevalence of MH has not been reported, it is impossible to compare operative and nonoperative management outcomes. Hence, the actual benefit of surgery remains unknown. However, several authors have opined that surgery is the most common treatment for both symptomatic and asymptomatic cases to prevent possible enlargement of the hernia sac and complications of strangulation. [6] Primary repair can be performed via several methods and approaches, including thoracoscopic, laparoscopic, both thoracoscopic and laparoscopic, open transthoracic and abdominal. The primary advantage of the thoracic approach is that it provides easier dissection of the hernia sac off the mediastinal and pleural structures. The abdominal approach facilitates easier reduction of the hernia contents, evaluation of the contralateral diaphragm for additional defects, and concomitant evaluation and repair of other intra-abdominal pathology. Laparotomy is appropriate for management of symptomatic adult patients with a MH, particularly those with findings of intestinal strangulation.
In conclusion, when confronted with assessing patients with respiratory distress and with symptoms suggestive of gastrointestinal obstruction, MH should be included in the differential diagnosis. Post-surgical recurrence rate of MH is very low and results area excellent. Thus, it should be borne in mind that surgical repair will prevent complications even in asymptomatic cases.
